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^Jl7cSg<D0 . Olmol %J£Lh5 0 m o 1 

-r * c <b £#m<t -r s^jbssmr*. 
[is*® 2} mmwrn^m^m-^m^m^ 
wr ssfc&T* ^_ ©^^®<t^©?F£T-c&6X 

fjt-c & & c i 1 -r &m?m. i $ fc« 2 (ciet8<D3fe 
p > * ■> a $ /c« i m<Dm^m7iM-v$) zct *ttw 

£ T -5. W*^ 3 KIEDi©;*^^-?-,, 

^t«5. MfbM. gtcim-c&zttzftmt-r&m* 20 

tE»36«. tt, SIS. a. r.*^, x 

X*5 «fc If % > ^X 7- > <fc 0 iS« *l tc i> ©T $> £ C £ 

To 

-frmmmzsm-? ztt z^m 1 1 1 - 6 © 
[ft^Jisj if*iii~7©^-rnA>Kieig3n/c3fe 30 

[fS^J19] W^l~7©U-rn*{ClBtS3nAi^ 
a— Jk 

toooi] 

[0002] 40 

?tfe. 7->\>Mlij K 5 ■> A-^-fe U>^b-f >5> ■> Ag^?©{fc 
^^^m^Uffl^^ b < tt£fc$F3Zg32S©?tm<!: 
&-3Tl>&fts. #R3-t*£±-C§U®=iX K 
0g. x^Mr-^-f A/digt^©P4S.^5S: 

ifi$> ->fc„ 50 



#812 0 02-8 7 4 1 
2 

[0 00 3] C ^L-fct^StC^T. Nature (KI3 
53t, ^737-7401. 1 9 9 ] ^) *J<tO'*@ 
^1*4 92 7 7 2 l^CC. &^{C<fcoTifiSSn/c:* 

tftc cn£ft^TT&ft:a?>©1#f4*s JrCXS3jtfi»fi*iB3in 3 

ttfBnm-e&z. c©^©0— ©fjj.^«~ mit?-* 
% *> *-c* o . a*-©* 6n^fe^©®nx**^ 

a- FAjrfcto^ pjm^©S(3f^gM«t©7t?:^mcc 

Ci©?# •SmEE*^/i^ 3 1 > i t > 5 raS*J* o fc. Ch(C 
*fU G»^(Di^^+*-L"^;U©ii5l>*^*ffll,^ 
Ci*Hi<o*^ntt,^iU. ^-©i*;l/+--u-< 

[0004] 

&<D**)iJf-~L>'<>i>zffimticmm-r2>ct-e. worn 
©iSi^^itB^^^^tim-rsciKc*?,. * 

[0005] 

[iSgi?r^-r^fc*©^] *^tcj:n«. Tfe*fi 
fiS©3feS^^TS^*S?fe*sffi« 3 nr . *3£B8© Jt 

t i>— a©^H©^S7C^*. 3E/cS^il7r^©0. 0 
lmo 1 %K±5 0mo 1 -SCi^^Sii 

2. ^zg«^iteTjg*i^-©^jg7ES^^wr^^^ 

T4^-©^S7cJg©^^©#aT-C^t-^ C <!: JC 
ck 0 JfJfiS 3 n/c fc©T $> s c t 1 1 Z> ±f B 1 «:IB 

i£©^^»^T„ 

3. i^m. ^fis«©M«. ^fct-<(*6ai?^ 

titiZCt ? ^,±fB 2 KTlBtS©^^^^. 

4. fg~©£Jl7C3Si*i. 7)\>t} ')&M. 7>l>Jy)±3&& 

i^^mi-rsiiB i ~3©u-rn*HctBi£©^^jfe 

5. ^~©^®7c^*i. T^* 1 ;^. xha>?-^A 
£ fctt 1 l©SMS7cft* 5Ci £*$8i i ^ ^±IB 
4 idSMO^^m^ 

6. ^-©^Stc^©^^^, lg^^©7K^fb^, SS 
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> y x > J: «3 i§« tx/c t>cDr-* £ c t ittWit f &± 

9. ±iEi^8<Di>-rtifric§m2titc?tnm%m*z ^o 

10. ±ie i -~ 8 ©^rn^ccfeiij^ ftfc^m^&si^ 

[0006) 

x, mm?z>. g-r. ^mmftwm&m+wfmmt 

\t?$iso>wr&, 4 0 o~5 5 o-c(cr»ni»-r^ci{c 
J: 0 . *mtm%L*&watmao>m£. 5 5 0 ~ 6 5 0 

~i ommmmx$,z. stc. tommies. 

£S„ 40 

[0007} mimic. ^m^m^f-m^wm? z>tt 

0. 0 1 mo 1 %M±5 Omo 1 5 «C 

[0008) m-<D&®7tmt ont. %.mtmn.+m so 
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©i/c ^^flTcSgi #t tt £ 4> <DX $>*nmx . 
fffi*-St»«2{i©SS^7C^rS>-S. 

[0009} *«f*»tJmB«:oi»rtt. 3 6fc.®^e 

*m c >?c^mrtk©^fiSccoc » x m w -r -s>„ 

[0010) (1) 

tc. ?ss®i o. t&dji6o> mm (¥m&dk&* 
i) 20. mmmm3o. Mm^mmA oo^mtemm 

L/. bu!B®*J!2 0*fe^2 2(Cj:-o-CiiS?n/c^ 

^>> . aj$tft^tm2 3«. ^t$i§3 otc^t^w 

T ^ /c* . sim® 1 0 *Sct O'/ £ /c »^S2@ms 4 0 © 
TlfiiUr. 0£Wtl-tX HTF&&WX- 

it. mnmi o*s£vmMx®trtzmmbofrt>t£&m 

51«5 0*WS14 r^j in?^ fjrfc. 01* 
aej^Ji 10a, j§B^*t@^^il4 0 a . jg?B*«5 

mLxmm.mi±m*2&2>m$} xithtxtcbv 

tltc<b<Dlti%:-te>-y--X-$>Z„ 3t^m<D'yl5. mffitiiM 
ff5i-r-5tg^**ISfl?lfeil»A. 

[001 1)01 tctn-?*ftw<Dftm%ti&m*icisi> 

n/cfe^2 2^*<D^x^;U+--<D^*s^^^^ 
2 1<DeS^{cS$n. 3 6{ci£tfcftJ:9S®!l 0CC 

l>*. 1 0 *55^SBI5I 

BrftV«U«c^9ta9fS»4 0*sJ:c^fpgS«13 
0=&ig-Cfe5R2 2^>^k*«CBI»). fe*2 2*5Bflfef 
^7£®2 0-{ifig {%TS-Y\ tvxm*. ftfa 
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mm i o tmtmz o mtm 2 0 trnmzvb 
i§3o<h©m. &m&mm3o±ttmm'mm4 o±<d 

[0 0 12] (A) EglilfeiSSfl: 

^mtts^tti*. ( i ) mmmomm. zm* ( 2 > m 

m^*Jio*a«©2)l*>^>r c c^ 0 ( 1 ) ©*§^«. 9« 

(2) iafefenffliKc^saii^ty^^*^^ 10 
&m <#i*.ixa&. $g. m, §a&. ^*>. 7 jus 

x.^A. <f>3?9A«) . J£JR. *fcttgHtt£JS®ft 

[0013] i»«13E»(*t*aaBI8!S3WSl»eJ:t>. » 
* lA>«91fflfi®ttlStt5 0 Q/OKTT* 0 . 3 <5>&c 
!fi!l<«20 Q/D6(TT*S. 

[0014] a»wta[S»ffiii*>636*JH»*r &*»^k: 20 

3SW»«:»9ir*a i {$7£©ai@**5 1 0 96fiLhr* & 
Ct*I«l. 5 0%«±-CAS©*i»*L<. 8 0% 

[0015] aM&*M££J9ft& ortt. «5^i/cB 
6 & saig&tn&&$& fcts&retc £ 9 oft. & 

sgfe u < «t > * F - tr > # bfcn^-f k* & 
\.*w>wiK-axmxti* ( 1 to) -c**. mmm 30 

?-.il/-fe;UD-* (TAC) . #';x?U>fU7ifU- 
F (PET). #'Jx?U>t7?U-h (PEN), 
-»i?^-^^^» > i7^K«;^xb> (SPS) . *'J7i 
r.b>XJU7^ F (PPS) . F (P 

C) . tf'JTiru-F (PAr) . #y*;U:7*> (P 

sf) . !j;';x^fj^7t> (pes) . #yx- 40 

F (PE I ) . i^'^tU^^, ^OAfk 

<D3tJ#f*l m'^fcO 0. 0 1~10 0git?>©Aijif 
[0016] g0J«?Sf4^f*©ffitn*Ttf *BlS<re# 
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^ V - FlSgfcJ:?. A«*t©(5TB. o < tt 1 
0%fc*|*9. £9ffSts<t*l'>-5X£'*-&. 
[0017] (B) 

T^9J3<hbT^fS:t,r*>< (A>. T^OE 

£ UTfiFS: tA>gWk«J¥a&#i ITB, (C ) 

( i ) icmmr^mm^mi^icsEmLtc^mwtmc 

jy*&-JtCU\ jlfSKBTiO,. ZnO. SnO„ F 
e^,. WO„ Nb.O.-C&O. =mcjff£U<«Ti 

*»flDb^l,*dfefc»?K*HSEU * b'>xt- Fj*. 
T^-f Fffi. xr-t^73- F&. #-t->xt 

-F&. a-5-x>-h&. -f-^-3-Fa. ^ 
•7fc* Txi- Fffi. ^CUJ, *Wftg2 6 8 1 2 9 4^ 
gBiS©* ^-^Itixf^ Fil"-^3>3- FiS 

[0 0 18] ^7'b-A--foi;->^ic^i)T i O.T 

^iS^ffit^CiJ&sr^. Electrochimic 
a Acta, vo ! 40, No. 5. 64 3-65 2 
1 (1 995) tciBtSSnTI^S. C<»m-&<MJ&L<,> 
ffXt^ibTtt, f^x^Af^x F + '>F. 
^^x^Afh^-fV ^DtP+S-' F. ?^xi)At-B 
^F+^F, ^$x-)A7H2?Jl/7th*-F. v'-w' 
V7"a^ + ->^^x.->A-tf^TH2^T-fe F^- F. 

— F. y--fV7"P^->?-$x-)A-tX7-fe?A7 
•fe F*- h-C&D. ^JafSbOi^x."^^^ 

T-fe F>-C*D. Sf$L<(3:xdr^-jl/, -fvXa/O 

li'ttii*. Xb^©iSa<tL/ri*. o. oi 
mol/lJiLh5mol/l «TT'*-SC L 
<. M«CW*L<(i0. 05mo l/lti±2mol/ 
^KjlfiKiJO. 0 5mol/lJW± 
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1 m o 1 / 1 >m&3m#<D&&i. UXit 

2 0 0 -CfeU:6 0 0 -CJaTdsSf £ L« < . M^Jf g 0<it 

3 0 0 'CfcU:6 0 0 X«TT* 9 . L < «3 5 
0-CW±5 OO'CWTT*^ T&«3H©Jf$Ot>J8IJ? 
B5~l 0OOnmWTT'$>0, 1 0-5 00nm*iS 

[ooi9] (c> mxm 

[0 020) ( 1 ) ¥m&ffl&* 

i i i -vjMt^»*3w*. emu*** 

KxFa>?"i>A, ^^>M*^>"^a. ?-£>®:>-F 
ibZ>„ 

[ 0 0 2 1 } tf * H,»iR©*A3^i Fi LT. 
>. XX. SIS. St. ?>Wr>. ^tar.'jA, ;n 
7--5A. xha>^-i»A. -y>*^a, -tzir^A. 
^'WA, ^>£>. m±^a. Sfcti* 
>*JUf>®HttJj, *F3»A. MIS. IS. IB. 7>** 
>*/c«ex^X056<t^. * F S^AS/cttlfico-feU 

ft^l&MNSffci OTttffilS. A. ^>y-^A. * 

FS ^A^(D'J>^!gj. «'J->A-tf*fctti--/> 

y^Ac-feuwti, £@- ^>y^A©^b^?#^tf 
[0022] -if^mm^h^mwm.^-^ 2 

f*0Jtt. Si. TiOi. SnO : , Fe.O,, WO,. 
ZnO. NbjOs. CdS. ZnS. PbS. Bi 
t S 3 . CdSe. CdTe. GaP, I n P. G a A 
s . CuInS,. CuInSe, ^<Dffi&+-C$> <9 , J; 
0»iO<ttTiO,. ZnO. SnO„ Fe.O,. W 

SKBTiO,. ZnO. S n O, SfcliN b, 0 5 8&i£ 
«fc»Sl/<«T i 0,®tt4^-C*S. Ctl 

[ 0 0 2 3 > *^BJ(Cfflt,^^«^^«^SS-Cfe 
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i3&3XK Jg£J*4fig£. s.*)\>¥ 

*^A^<DS.*^«^ieS*sSf* b<. ^tfcg&fii^- 

[0 024) ¥agf*Sa&?©i|4S«-fiaK: n m~ u m© 

*>6*#>ifc— 5-200nmT*5 

©#??£U<. 8-100nm*5,k0iifiOK 

Ttt. 1 0 n m&Lk<Dnm<Dft*£ 1 0 n mtTF©Kl& 

10 ©£*S#M4-?- ©¥&)&&« 0. 0 1~3 

0 y m#£?*Lt,>„ 

[0025] &&#flT©iS&* 2 aa«±©»iw-*« 
£-UTkJ:<. C©JS^3t,>ia^©¥K51?--f Xttl 0 
nmJWTr*S©;W£ia>. AW^^SStSLS-tfr^fi 
^Srfa-t^ttSSlfl-C. &&©*£&. 0Uil.t23OO 
n m fia©^l*Ki^- *m&LTi>J:\,\ 

[0026] *aH*«tt^©faBE4 IT». fHE»* 
© ry;u-y^©^j 7:?*j&@ltt (19 9 8 

20 ^ > tfiSMi ( 1 9 9 5 *P> gctcffittOvOU - 

£0J£-?M J . $rD$>, ^3 51, 09 

1012-10181 (1 99 6¥> {Cfet£©y^b 

- Lt>. ifcDeguss att#l§^fc 

[0027] ^gftSMa^i^b^* >©!#•£. iiev 
*-y*tt. ^b^©^*^4»-c©]i!r 

30 mit* * > ^iiofflts^ j wisuus. (1997 

S^CC^-^l/iSiUr. Barbee>©^+- 

98 0t, f 1 2-?. 3 15 7~3 17 11 (19 9 7 
^) tclB4g©^iS-t>. Burnside h<D^r 5 x h >> 

- • ^-^ • vf-yr^X. 01 0^, 2 4 19 
-2425 MtClBg5©^fe»i tA>. 

[002 8)M<b^^>W, £iU7t^-b'Si^ 
^S'©2aS©M H ^S!*5*-5.^. *^Bjr{*T^$- 
40 -emftPft L/t^„ M#©il^©^«. 7-fii—&M 
<DSm&m>?3fiW% L<. 80 %«±-CS) C i 

■T SIhISt f- ^^lK©l:b^e)*J?>S C i *s-e* -5.. 
[0029] ( 2 ) 

50 ©«5tt. ^t±3m»©gfiiH4*?*^L/cli^. 
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{0 03 0} nmrnt ^Mt&momm^m 

(mutts Zs->\f. 3-$; -A,. -fy7'ot';i/7A3 

T\ #f&®©*£g#iS)gB°rffi<b&tl. ^6fC|HJ*5ntc< 10 
[0 03 1 ) ¥^«^&^<DJ!ttmJlft|lg6-r. ttl© 

[0 032 } -»K*i»f«ft|ftT-»©JW3 <toi©j§e 

3 i is» 0 ) aw < * 5 a i'*asKsas/c *>©ffl#ei 

^^©ttffcSilBt a^ff "3" fcfeSWia ft J: -5 a* 

0. 1~1 OOwmr^. *H®fefCJBt»&*§£\ ¥ 
^»SSl8i^Ji<D^3«l~3 0Mma5Jf$L/<. 2~2 30 

/cf>^S«0. 5~1 OOgaWglX. 3-50g 

[0 03 3 1 ^^®^5r^tt5:^l*±«:^Lfc 

^&g©ft±^3£ft<*£ ©®#1?fe£fr± S #4 tc& 
«£. IttC^fc^-C^fi5c^^^*i*^„ Milt 

~©:&lS7CJg©?METCCtT*>ft SCitJ. K^ai^fc. 
'J v- 7 ^ ;u A© J: 5 fclt&'1MMI^oei>X&f** 40 

imn^<omm. insect oam-c**. se>«c^x 

m. 5 n mii(T©/jN3 l>¥ig#8M$^©fltffi-?>|£&fe L 
<«. 4^<*£$^T££jR©7;U3*^Ht^. ^ 

6K!g : !CCliJfrB<i:&£. 50 
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(0034) im&^i&m*<Dmwm>km*:2-etc 
o. i^fteste^^iKK*®*. fejsa>e>^g<*e& 

[003 51 3£«ttfifctt?-tt& < ©feig£?R#-r ?>Ct 

&m#w£fr ©n tt&i*±tem>istc*mv<omm 
mix. ausisttftLTi ofgJw±r*s©^»*o 
<. £6cc i oo^jyir^-s©*^* c©±rb 
t#»tciWlRWtti»*». o 0 o^iar-*^. 

[0 036 ] ( 3 > fesg 

[ 0 O 3 7 ) C 5 Ofce»B4£**«e^©«EK:»0 
X9mmi<DtiZmmi3:ti-&m (interlock! 
ng g r o u p) ?:WL-ri»4©ASWt LC^ h 
^KS^SiOTB, COO H». OH8, SO.Hl, 
-P(0)(OH) a «$fc«-OP(0)(OH),Sc[>J:^^ 

fcCOOHl, -P(0>(OH>,St/c«-OP(0)(0 

ttS«^W-r&«(6. C©gi5^-?rS^SiLrfcJ:C>. 

[0038) «T» !S£IB«:ffil>&*T£ l/l»«ffife3Rft 

( a ) *«l^)Slg^fe^ 

•?A$t(*fe^<!: Ur«. ««1^«*@^4 9 2 7 7 2 1 
#. 1514 6 84 53 7^. 1515 0 84 3 6 5^ 1515 3 
50644-^. PJ5 4 6 3 0 5 7 1515525440 
^. ^W7-249790^, ^¥10-5045 
12^. W09 8/5 03 93-Sf. ^2000-2 6 
4 8 7-^KIBi£©g§#feJg*sptf 

[0039) 3 6(c±gB;U^-^ AtS(*fe^«TIB-«5 
( 1 > : 
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it£K>m.2tl2>(D&&$.Ul<\ — teSC ( I ) tf. A, {J * 30>mtlV$>Z>. B-a. B- bfci^B-clJ^n-? 
lSfcH2IOffl^i,. CI. SCN, h,o, nsfcstcTtssB - 1 ~B - 1 0 : 

Br. I. CN, NCOlsJiySeCN. 1$hV<£.&- [0040] 
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[0 04 1} (±f2^4». RalJ, *5g^*/c«gBl 

SRJK^ 1 - 1 2©g&gfc«^^©7;u*;i>». m. 
mm^m 7-12 fctt*sB»©r ^* jus. 

-jus. *7ju*>®s. {ttih<DW.mx&* 

Bf8.ls-C\,*X&£.K*y ifimihtl, 7JU*JUS*3<fct>*7 40 

< . $fcr y-jusfcio'r^ju+jusor v-A4m 



immxb&m (m-sm. mm-&) -cfej:^. > tcfco 

a. B- b*J«kO'B- c«pj— -CfcS^^r^-CfeJ: 
<. uWlo*fc«2-5rfcJ:^. 

(0042) &m&m&&&m<D!t}& ma&mi&T 

[0 04 3] 
Ut21 



(S) nm2 0 02-8 7 4 1 
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CN 
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SCN 
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B-? 
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SCN 
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SCN 
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B-3 
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B-1 


B-4 
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B-1 


B-5 
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FMO 


SCN 
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B-8 








R-11 
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B-B 








R-1 2 


SCN 
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B-8 


B-2 
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R-13 
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B-1 


B-1 
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HOOC, 
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Hooc C^ N -f- N j^ 



Pc-3 



HOOC, 
HOOC 



COOH 

CH3 




COOH 



N^^J — N 

H 3 C I JSJ \ II 




COOH 



COOH 



Pc-4 




M^- COOH 



too47] < b > ^ ^>asR*^(c^m-r 

BJ¥ 1 1 -35 83 6^. ^fPB^ 1 1 -6728 5^, 
ftmW- 1 1 -869 1 69. ttfflW- 1 1 -97 7 2 5 
9. 1$gfi¥ 1 1 - 1 5 8 3 9 5-9. 11-163 
3 7 89. #M¥1 1 -2 1 47 3 09. ftRW 1 1 - 
2 1 47 3 1^ l-238905f. Rfflft 40 

1*8 9 2 4 1 1 9fc <fctfPI9 118 4 1 9<0#BJ«BttfC 

[0048) ( 4 ) ¥*<*m?"t®&JM>Mf 

&< sat* ofc^awtatt^ »*w-r**«tt3a#(**« 

¥7-2 4 97 9 09Ctfe3S3ftTt>££5(c#n&t3ijiJ 50 



i?-j7aDx5?>. ?oat>n, ^nnt^'fe'v?) . 

X— 7\ll/$g (yX^jUX — f-Jl/, f h7k FQ77> 

3?) . V>jl^)VXJl^^iy\-\ T5 P9R (N. N-i^ 

N-j'?;i't'D>jK>. 1. 3 5 is 
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(ommmmm < i m 1 ) =ztc*) o. oi-ioommo 

». ¥m#m<L* lg§/cDO. Ol-lmmolOS 
ItW©»!l!U>. C©£5fcfe3S©»»#fi<»:-f S 

#f#*t/C\ AMM&Btt. ^fttH&^iiMcjWftS 

tsc^ii^fcto, ^ia«cg53-r(c4o~8 0'c©w 

>!WffiBowiiifiHt«u*»*fif 6 ft 

coo5o] *©&©&*«. wmw-m-pfricm&K. j: 

h 'J jUJe©«4*SiL J: ^«tW»* 

>ffl?rffll^-c¥j»<*^iteT-©*ffi^iILT?>d:t^ iff 
£IA>7 5 >ffii(ytBf'jy>, 4 - t -^Af; 
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Ryt 

R^-Ayj— Ry* 



»y3 
(Y-b> 



[0 05 5] HH* (Y-a) Qy.BgfSfi 

*«c 5x«6jft3g©^#j£#^*>£?&j$t, ^zrn+m 
zmt. Qyjtmmm.** mmm*. mm 

m*Tkvw&m^frhuzm&hm\ztiz> i itfej±©ji 

lric£*)mf8.2ti2><Dl)W$. (A>„ Qy„ K«fc*}ffM 
3ft-2>5Mi*t*. ?-7V-;USS. -/s 

^ry-^ss. ^7 >;ry-;ns 

tt^ 5 ^y-^SST* £©#£<? #*0<. 

CO 056] -MSC (Y-b) 4>. Ay.WiSKX 
(0057]-«(Y-a) , <Y-b)RCMY- 
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[0 05 1 ] (D) hm^kui 

ii^S&JfS*. ^©BSfb#«ClS^£*iii5£-rS@Jjg£W 

br. i^fcS7c*t©-f *>#*gfi?Lfc?g 
® (ttlBiS) . 6^tjl7t*t©?g?££*'Jv-^h 
©^Wc^»i,fct>fr^£ir';USi8?M. ^tS§S*R * 

6fts. */c. ^*>*5#>*>frs^n5ffts#f4©e^ 
tc, ©@f**©*+ yr-^»#s^£^tc^3&>fc&tt 

mi*>z>ctt>xzz>. 
[0052] ( i ) i&mt&imw 

mmtLXit. m«W0 9 5/l 8 4 5 6#. 
8-25954 3-^. mmt¥. 16 5t, 1 1^, 9 
231 ( 1 99 7^) ^ftietg^n-Ct^&b-'Jv^A 
YS^/'^Aa. h'i7V r 'J t ?AigS?(Det5«l©3 

[0 0&3)#*tXrai>SC£©r$&?glHg£t,-t 
tt. TK— «SC (Y-a) . (Y-b)M (Y-c) 

[0054] 
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N 
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R y5 Ry4 

(Y-c) 



Ry3 I' 



c) 4J©Ry,~Ry»«. ^ft^ftifczK:. g&Xtiftt 
g^©7^+^S («fi(,<BKM : fti-2 4. it 
mViv$>-oXi>ft<£ttx$>-?x&. JfcSSfi^tt 

PfJUS. tw-frtk. 2- 

40 ^S. r (■ 7f 2 -^3 L is)V7 : i/)l'g. 

ris&M. i-^o^+vMl/®, >-^o^>?;t/S^) , 
^t»«g^X(*«^^©7;l"5r-;l'S (SfS L < te&tm 

< ummm.'m 2 - 1 8 ©7^+^sxwr^mt^ 2 

- 1 8©7JU^r-^S-C* 0. #fCjlft O < «S8RIK^- 
& 2 - 6 ©7;U* )\>mxh 5„ 
(0 05 8) S/c. -flS^ (Y-b) *ORy,-Ry, 
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50 m*JgtSL-C4>J:< . — ASS*: (Y-c) tfXORy.-R 
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[0059]-M(Y-a), (Y-b)Ktf(Y- 
c) Wy.MRy.-Ry.fi, aMML/Ti,> 

(F. CI. Br. im) . y?yS. 7JUn*->« 

. Kfi^fJH (x h + Vfc^jtf-jM-* io 
v'S^) . TS^ffi :/Dt5f-x;Ug. ^ (Y2) 

. (yij-Jl-^x*^;^^) . (Y3) 

7; FS (TtfWi^l, ^^/-OUT 5 
^0 . (N, N-y^^Jb*^^'*^^ 

S^) . Trt'+JW* (y^AI. x^>bS. 7'DtVl/ 
8. -/y7'Pt';bi, tVl/S. 2 20 

is ^ZsisfcWm) . 7';-iH (V4) 

[0 0 6 0} -®3K (Y-a) . (Y-b)X«(Y- 
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[oo6i] cne>©^^«. *i*r-ffifflL-r 2 

€rfliJ(DTx*>-Cg^^fc^S!^i»ffl-r5Cife-C 30 

3^7-t>iI^x.S7-*>iirtt 1 ( Y6 ) 
^Wr^itVMX^ (CI". Br-f) . NSC". B 
F,-. PF,-. CIO,". (CF^O,),^. (CF 
jCF.SW.N-. CFjSO,". CF.COO", Ph 
,b-. (CF.SO,) .c-fWSL^iiorwe 

n. (CF.SO.) ^-X^BFrr^^tD^JcOJfS 

U>. Li I ^£t'ffeCD3>i»^i&^»n-r*Ci4> [0 06 4} 
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[0062} *bb3-c»$ l < flH>6ns?gsy£©ji<* 

[0 06 3) 
[<fc7] 
(YD 



o 



N+ 
I 

CgH 17 {n) 



o 



N + 
I 



a. 



+ CH 3 
C 4 H 9 (n) 



CH 3 



I 

CHj>CN 



Or 



CH2CN 
X" 



N 
I 

C4H 9 (n> 



I 

C 4 H 9 (n) 



Y1-1 X=l 
Y1-2 X=BF 4 
Y1-3 X=N(S02CFJ 2 
Y1-4 X=PF 6 

Y2-1 X=l 
Y2-2 X=BF 4 
Y2-3 X=N(S02CF 3 ) 2 
Y2-4 X=PF 6 

Y3-1 X=l 

Y3-2 X=BF 4 

Y3-3 X=N(S02CF 3 ) 2 



Y4-1 X=l 

Y4-2 X=BF 4 

Y4-3 X=N(S0 2 CFa) 2 



Y5-1 X=l 

Y5-2 X=BF 4 

Y5-3 X=N(S02CF 3 ) 2 



Y6-1 X=\ 

Y6-2 X=BF 4 

Y6-3 X=N(S02CF3) 2 
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(YB) 
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(Y10) 



CH 3 - N ^ N -c 2 H 5 



CH 3 " 



CH3 



CH 2 =CH ^ C 4 H 9 (n) 



(Y11) 



CH 3 
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V7-1 X=l 
Y7-2 X=BF 4 
Y7-3 X=N(S0 2 CF 3 ) 2 
Y7-4 X=Br 

Y8-1 X»l 

Y8-2 X=BF 4 

Y8-3 X^N(S02CF3) 2 

Y9-1 X«l 

Y9-2 X=BF 4 

Y9-3 X= s N(S0 2 CF 3 ) 2 

Y10-1 X=\ 
Y10-2 X=BF 4 
Y10-3 X=N(S02CF3) 2 

Y11-1 X=l 
Y11-2 X=BF 4 
Y11-3 X^NfSOsCFak 



(Y12) 



CH 3 



^C 6 H 13 (n> 



Y12-1 X=l 
Y12-2 X=BF 4 
Y12-3 X=N(S02CF 3 ) 2 
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(Y13> X- X- YIMW 

♦ +/ == \ Y13-2 X=BF 4 

(nJC^" N ^ N ^(CH 2 ) 6 -' N ^ N ^c 4 H 9 (n) Y13 " 3 X=N(S02CF3) 2 



(Y14) 




(Y15) 



(Y16) 



Y14-1 X=l 
x - Y14-2 X=BF 4 



/=\ + Y1 5-1 X=l 

a^CsH.aCn) X " Y15-2X=BF 4 
Y15-3 X=N(S02CF3) 2 



X" X" Y16-1 X=l 

CH3— /^N— (CH 2 )6~-N / \-CH 3 Y16-2 X=BF 4 

N=/ ^ Y16-3 X=N(502CF3> 2 

(Y17) 

X" ^ + X~ Y17-1 X=l 

CH 3 -N^V- (CHafe^J^N-CHa Y17-2 X=BF 4 

X=/ Y17-3 X=N(S02CF 3 ) 2 
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(Y18) 



CH2CH3 

CH3CH2— N— C 4 H 9 (n) 
CH2CH3 

( Yt9 > CH2CH3 

CH 3 — N— (CHsjCHgOJgCHa 
CH2CH3 

(Y20> 

(CHaCHgOyaCHa 
CH 3 (OCH2CH2)2— (CH^CHaO^CHa 
X" (Ch^CH^sCHa 



(Y21) 



(Y22) 



WC3H7 
(i)C 3 H 7 — N— CH 2 CH 3 
CHa 



CHgCHa 

CHaCH 2 — N— CHzCHaO-^ - ^ X 



CH2CH3 



(Y23> 



(Y24) 



Q 



CHa C4H 9 (n> 
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^Hrfn) 



Y18-1 X=l 
Y18-2 X=BF 4 
Y18-3 X=N(S02CFa)2 
Y18-4 X=PF 6 

Y19-1 X«J 
Y19-2 X-BF 4 
Y19-3 X=N(S0 2 CF 3 ) 2 



Y20-1 Xol 
Y20-2 X=BF 4 
Y20-3 X=N(S0 2 CF 3 ) 2 

Y21-1 X=l 
Y21-2 X=BF 4 
Y21-3 X=N(S02CF 3 ) 2 

Y22-1 X=| 
Y22-2 X=BF 4 
Y22-3 X=N(S02CFa> 2 

Y23-1 X=l 
Y23-2 X=BF 4 
Y23-3 X=N(Sa 2 CF 3 ) 2 

Y24-1 X-l 
Y24-2 X=BF 4 
Y24-3 X=N(S02CF 3 fe 
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(Y25) 



C4H 9 (n) 



(Y26) 



CH3CH 2 (OCH 2 CH2) 2 
(Y27) 



CH 3 — P— C^n) 
C4H s (n) 



o o 
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Y25-1 Xr=l 
Y25-2 X=BF 4 
Y25-3 X=N(SOiCFa> 2 



Y26-1 X=l 
Y26-2 X=BF 4 
Y26-3 X=N(S02CF3>2 



(CH 2 CHaO)2CH2CH3 



Y27-1 X=l 



^ Y27-2 X=BF 4 

(CH 2 CH20)2pCH 2 CH3 Y27-3 X^SO^CF^ 



(Y28) 



CH3 

Of^ x- 

CH 3 



Y281 X=l 
Y28-2 X=BF 4 
Y28-3 X=N(S0 2 CF 3 > 2 
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31 31 
(Y29) 

+^,Et Y29-1 X=l 

Me^ A .Me X- Y ^ 9 2 X=N(SO s CF 3>2 

N N Y29-3 X=BF 4 

MO Me *"PFe 



(Y30) 



+^Bu(n) Y30-1 X=l 

Me^ A .Me X" ™W X=N(SO z CF a > 2 
N N Y30-3 X=BF 4 

Me Me X-CFaSOg 



(Y31) 

Y31-1 X=l 

H^^CHaCH^CHa X=N(S02CF3)2 

Mev. A .Me X" VS1-3 X-BF 4 
N N 
I I 
Me Me 



(Y32) 

Me^ +^,Et Y32-1 X=l 

Me^ A .Me X" Y32-2 X=N(S0 3 CF 3 ) 2 
N N Y32-3 X=BF 4 

I I 
Me Me 
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(Y33) 
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CH 3 -(OCH2CH^ ^^CH 2 CH 2 0^-CH 3 Y33-1 X=l 



(Y34) 



(Y35) 



Me- 



Me. 



I I 
Mb Me 



o 

N 

I I 
Me Me 



Me 



Me 



c 



^^(CHaCHaC^-CHs 



Y33-2 X^NfSOaCFafe 
Y33-3 X=*BF 4 



Y34-1 X=l 

Y34-2 X=N(S02CF3) 2 
Y34-3 X=BF 4 



Y35-1 X=l 

Y35-2 X=N{S02CF 3 }2 
Y35-3 X=BF 4 



(Y36) 



(n)Bu^ 

I t 
Me Me 



Me 



Me. 



^Bu(n) 

N 

I I 

Me Me 



.Me 



V36-1 X=l 

Y36-2 X=N(S02CF3)2. 
Y36-3 X=BF 4 
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[007 D ig8?wfi/&^K3^*astaT6©#W£ 
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(C^l/TO. 1 ~2 0 ftS%t?* £©**#£ b< . 0. 
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[007 2] ( 2 ) 

mm, *j:vmmii&bm!$.2tizc t*w&v<,\ * 
&w<Dmmmt* i.ta -m^©^^-** ( a vitm 

£ L-Tti Lil, Nal. K I , Csl. Call 

iBr. NaBr. KBr. CsBr. CaBr.&f 
K. f';5/- I JA7'a'7^ F*<if4iST>^:->5 



■5., C©4J"Cfc 1 ,tL i I ^t'Vi'-'JAB-^-f 

[0073) «F£bt,>?gS?St2llJK«0. 1MOL15M 
«TT-*«), S6K1H : $L.<«0. 2MJW±10MJWT 

40 C>3-i>J?t©ayjnigmJ0. OIMfcLLO. 5MtTF-e& 

[0074 ] IgfBMK^T-SSSStt. -Y* 
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Jk #y 7'DfU>^y3-;bi?TJl'*^x-f-;l/^t<b- 
©lAftx— y£y-;k x£./-;k x^u> 
^y n-^^&yT-'l'+JUx-f-^. ^nb'U>yj3- 
31/^e s T ;U*3Ux- x/k # y x ^ u > V y 3 — jl/* s 

^;Ux--r^i&<tCDTJl'3— 3l/Jj|. ifUy^'J^- 
Jk 7"afi/>i"j3-ji/, -X'jx?u>y>;3-;k 
# y v'v. t - u>i"j3 -3k y y -fe y <t* ©^ffir^ 

T-feh-h'JiK $Ol/£a^x }• y;k io 
+->7'bhxh'j;l/ 1 7'n t'^-x h yji/. h >; 

3Wi<h*©x r y MtSVn. is* *)1>X)17 * K. * 

[ 0 0 7 5 ) *^"C«, 3. Am. Ceran. Soc . , 

80 (12)3157-3171(1997)tC!BtS$nTt>£i5fr t e r 
t-^Jl'tU^^. 2-b - 3'J>, 2, 6-3l^i> 
>^©&Sttfb^*^!lD^&c.<i&T;*&. tSSttfb 

±2M«T-C5>^„ 20 
[0 07 6) ( 3 ) yjMtMW 

*3s»-cb. w»n«# x-oiyMmm 

fin. ^-Bffi*>v-^?r$Offi^. #yv-CD?&|gSt£: 

•C^S. *y^H£7jmi 9 y;Mb2 "Po 
lymer Electrolyte Revlews-lfciO-'Z Q.R-MacCanum 
iC.A. Vincent©*^. ELSEVIER APPLIED SaENCE> ' ' 

yr^ypx h y;k *y7 Wbfxyx^jifsi^ 

ftS-B--2>ti^{*3. Chen Soc. 3apan, Ind. Chem.Sec., 
46,77 9(1943>, 3. Am. Chem. Soc., 011,5542(1989), 
3. Chem. Soc., Chem. Com nun., 1993, 390, Angov. C 
hem. Int. Ed. Engl., 35,1949(1996), Chem. Lett. ,19 
96, 885, 3. Chm. Soc., Chan. Commun., 1997,545ttl2 

^-iaxvgmmzwm-rzct&mzL^. com 
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^ta*/c«^*4cwjc:fiDM*?:i®^to#7£@ 

wottimmtm* &m? *> c t &-c # * . 

( a ) W«iE?L^ii«?4 
^TOCcaMojffiJfewaiEfljaaS^iurtt. 3.Haqe 
n et al . .Synthetic Metal 89(1997)215-220, Nature, Vo 
1.395, 8 Oct. 1998, p583- 585*3 icXWO 9 1/ 1 0 6 

1 7. ^Bg5 9- 1 94 3 9 3-^fR. ^¥5-2 
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Ga) Se„ CuGaSe,, Cu.O. CuS. Cu 
GaS„ CulnS,, CuAl S e.&i'^tf htl 
COifCfcCu I*J«tC/CuSCN*5$iFSb<. C 

tUX. GaP. N i O. CoO, FeO. BiiO,, 
MoO,, Cr,0,^ffll,^C£AST#5. pSSi&tS 
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• sectLtlO'cm'/V - sec«Tt*i. * 10 
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^<D«j»<!:|5Ji;r*S. g/c. ^^(Dfe^lf^A 

&c£4>nTtg-c S&BtyClJ. x-/-c-.x r u-h 
If:/* h U- r£-f?\ rf<^-r.< 7" <h 

nr te f) . ^Bj<DfeSit^APi^?ik t» mm m 
zmtR-vzz. B&mtct* x mm^-i 1-845 imc 
[009 3] *§m<Dftmm%m*£mfc-im*i; * 

-;HtLfc^C7>-CT*S 1 OfcjjvT. ilOli. 3§HJ3 
&g«5 0 a©— *©ffi±CcaWtt*«B 1 0 a £t§tt 
T^<3jf&0?rSgb. C<fr±lc$ 6(cfe^®# 
T i O 2 5r^« bfcS^g 2 0 . ^M;g$Wf 3 0 te<fc O' 
#S*tti««B4 0 £t£Wfc-te/i/j5^ei^ -;Ht3nr 
te 0 . Ifi5 0a ©ffi*©®{C«JSt*P^±)l 7 0 #f8:tt 

(ft<D AMW-e$>&M&5 0 a mfrb met $ (owm& 

[0094)010 JCT^O/c^ffior)*^^ -JKDt&^r. 

J?X-,.f>y, CVD. PVD^©*i(*7"DtXft 

Xi'^-l'tr^^. 7"^X-^CVM(Solar Enerqy Materi 
als and Solar Ce>1s, 48, p373-381^{CfBiS>. ffBU^ 
©S«^#)4^(C J: f) 2 - ^ > ^-T S C <!: 

[0095) 
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l. r^k^^>^^<Di@^ 

1 - 1 - ^-fijRSA 

V-^a^i/^a^T I-Nanoxide-D (T^ 

*~ eMmtf-t^ftmn. ph = o. 8) iog«:^ 

^■850. ooocopeg <^yx^u>yy 

0. 15g*gSAno. ^IftL^-tJfMAiL 
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1-2. #f»£B~H *~HiLfc. 
#ffc?£A10. 15gK»lTlmo l/dm'Ol^ [0 0 96} 

*?§?£*iJ;tfNaOH (Hi*) fife. SU K^L/c^flft [SU ) 





mm 




(nolXttWTiH^) 


A 






B 


Na (OH) 


2. 6mff(0.33mol!() 


C 


Na (OH) 


8. 6ms O.OmolX) 


D 


Na (OH) 


26mg (3.3*loX) 


£ 


KC0 2 


12mg (I.OboU) 


F 


Al (OH) a 


45mg (3.3nloX) 


G 


(CF 3 COO) <Sn 


32mg (l.OnloS) 


H 


Sr (OH) 2 


1. 2g (25ko1X) 



[0097 ) 2 . fegt£&#LfcT i 0,«ffi©flEM 

$3 ; 2 5 mmx 1 0 0 mm. Ef»tS£i 1 0 Q/D) ©ag 
^MiJCD-SP (4g^6 5mm) ^^^SotffilL 
tcm. 4 0 0 *C©* ? h zf l>- h ±Kg§ , 5 
~i0%#l«Tr. ^7'u-/^a 

4. lml, i$/-Jl'80ml©8Mii?> K<k") 
rmt^*>jg^T^f>H (/1*#>3 Onm> %&f&L 
fC S6!C, ^fflffiiJ<D-g|5 (ig^6 3mm) ttfcfctff 

r±is© (^2icf2*g$nrus) -mt^^^ms. 

7,?;l/jpFP-3 2I) {CA*U 5 5 0°CtCT3 0# 

w^eSbfc. tfrr^moaju 4 0 •(;©$£** L 

fc^"C^@«ffi*il 2 O-CtCAj^S-C^iPOfc^ fe 
•*R- 1©&$ (3X1 0-'*:A>/<J v ?gjg ; x 
rJr^-iV: t -zfZs-fr : T-fe (-•=- h U;U= 1 : 1 : 

2 ) (C40 -C-Clii ^ Ofctf^B^SiSLfc. 
*$*m&£7-fe h ggffigJftU 2 2 
mmx l 9mmftKWllDIL-t^i?:il/!:„ t©J:5 

[oo98j 3 . mffi&mm<DBf&ts £vximQffim 

±IB2-C^S!b^ffi?:2 6mmx 1 8mm©^:#3«C 
SqIKU 3M>gBl 4mmx 1 4mmft^U rmt* 

3 - 1 . -r *>i$M®Mm(Djtm 

£m<DmM= 1 ym, #7*gg/l= 1 . 1 mm) 
rf<';i^U>S©7 U-AMX'-i-tt-- (J13 1 0 11 
m) *^-C. Si2^icj^ffl(D*^gRT-*.5$I4m 
m^^K^tHb-Cffita^b-tf-fc (01 1 ) . 
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L--C. HjgW (ft£«Jl : it-&»2 : 8^ : CF.CO 
OLi :CF3COONa=15 : 35 : 1 : 1 : 1 

(JMtifc) ) *8 0"CK:ru*jia#fc. 

20 [0099) 

Hbi4} 




? «3 




BF4- 

7 

CaHs 

(0100) /ftftra. x*"*v4 

3-2. jEflja&ia 



50 













1 0 g 




1 0 g 


E D TA 2 N a 2tK*S 


30g 




4g 


2, 2' yf'J^l/ 


50mg 


NaCN 


30mg 


K» N i (CN) « 


1 5 m g 


PEG 1 0 0 0 


2 5mg 
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u p t o (7k> 1 L 

Jt>r>#«<DpH«l 2X$,->tc. feoSfSSr^m-CXT 

B^i-i^^-tscir. cu^cuitc^utc 

?LM*tCgg < «i§ L X I »i C <!: M0rfi S E M J: «J MflBT 
3W^ftJR^-ttJJB3 - 2 tc «fc oti^lfc^ 

#7^H£J1 = 1 • 1mm. t-fXlcmx2. 5cm) 
*®;ta£:b#. 3te«feftfHKLfc. 
[0 1 0 1 ) cne>3-l*sit/3-2KJ;«>. I](C 
^LfcifcO. *7750a. iSilOa, T i O, > 
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*T^»)J16 0 (SSBSrffll^ctS^) . 

t i o, s®i2o. mwmmm3o. mm <s&®4 

0 + ^7X50a) *siB«:^Jl 5 titrft&m&ftMX $ 

[0102} 4 . jf^aa^Msoige 

5 0 0W(D+t/ , >7>7' (Vzs*m) <D%^^f7 J 
(Or i e IttSAMl. 5 G) %M-?C iK. «fc 
0 gH8*&§;ft£fl£ 3 -tt/c C 0Wfe©«g{J 1 0 0 m W 

'ggm (dr-^u-sMU2 4ooi) icxwmotc. 
mtamz (v 0 c > tm&wm <*) *«2(catso 

[0103} 
[^2} 









(V) 


(%) 


1 0 1 


mm 


A 




0.5 9 


t 4. 5 


1 0 2 




B 


// 


0.6 1 


4. 6 


1 0 3 




C 


// 


0.6 4 j 


4. 7 


104 




D 


// 


0.6 8 


4. 4 


10 5 




f E 


// 


0. 63 


4. 6 


106 




F 


// 


0. 63 


4. 6 


10 7 




G 


// 


0.6 1 


4. 5 


10 8 




H 


// 


0.7 1 


3. 7 


1 0 9 




A 




0.4 6 


> 2. 7 


1 1 0 




B 


// 


0. 48 


2. 8 


111 




C 


// 


0.5 2 


2. 9 


112 




J> 


// 


0. 57 


* 2. 7 
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®fe(1 02-1 08)tt, fib»&C>%U < 1 0 1 ) 
(C*tU B3&^JE (Voc) **m>C tb^frh* CCD 
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So 
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10 4 0a 
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[##©i&BJJ] 


5 0a 
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